514, 516, 522, 526, and 531 were identified in 49 RIF-resistant strains ( Table 1) . The most common alterations were a Ser3Leu substitution at codon 531, present in 25 (49.0%) isolates, and a His3Tyr substitution at codon 526 in 7 (13.7%) isolates. Mutations at codon 531 were observed in 28 (55%) of the isolates, at codon 526 in 12 (24%) isolates, and at codon 516 in 6 (12%) isolates. One isolate had mutations in both codons 514 and 516.
A rare mutation at codon 513, resulting in a Gln3Glu substitution, was identified in one isolate. This mutation has only been reported once, in an isolate from Taiwan (7). Similarly, the deletion of codon 518 was observed in one isolate, and this aberration has been observed in only two other studies in Africa and Belgium (9, 10) .
No genetic alterations were detected in 2 (3.9%) of the 51 RIF-resistant isolates. Four RIF-sensitive isolates were included as controls, and no mutations were identified in these isolates.
Genetic alterations in the RRDR were present at a high frequency of 96.1% in our Singaporean isolates, and the most commonly mutated residues were Ser-531, His-526, and Asp-516, as has also been demonstrated by the majority of studies worldwide (2, 8, 13 ). In conclusion, this high rate of mutations within the RRDR of the rpoB gene suggests that targeted screening of the RRDR may be feasible for the determination of RIF resistance in clinical isolates of Mycobacterium tuberculosis from Singapore. 
